Concentrations of dissolved nitrate and silicate were determined in pore water samples from all eight sites (U1331-U1338) of the Pacific Equatorial Age Transect, Integrated Ocean Drilling Program (IODP) Expedition 320/321. Nitrate measurements were not made shipboard, and they are useful in assessing the extent of suboxic diagenesis evident in these sites. Dissolved silicate concentrations were remeasured in this study because two different analytical techniques were used shipboard during Expeditions 320/321, and comparisons indicated issues with analytical consistency. Nitrate and silicate were measured simultaneously in pore water samples squeezed from whole rounds and obtained by Rhizon sampling using an automated colorimetric technique with flow injection analysis. Profiles of nitrate concentrations at Sites U1331-U1333 show the least variability with depth (~50-80 µM). Sites U1334-U1336 exhibit pronounced depletions (from ~300 to 0 µM at Site U1334, from ~150 to 1 µM at Site U1335, and from 75 to 10 µM at Site U1336), whereas nitrate concentrations increase with depth at Sites U1337 and U1338 (to 64 and 198 µM, respectively). Silicate concentrations at Site U1331 reach ~1180 µM at ~8 meters below seafloor, whereas profiles at other sites generally increase with depth (from 550 to 1200 µM at Site U1332, from 700 to 1200 µM at Site U1333, from 800 to 1350 µM at Site U1334, from 870 to 1960 µM at Site U1337, and from 730 to 1560 µM at Site U1338). At Sites U1335 and U1336, silicate varies 800-1220 and 760-1100 µM, respectively.
Introduction
During Integrated Ocean Drilling Program (IODP) Expedition 320/321, pore water samples were obtained from eight sites (U1331-U1338; Table T1 ) in the equatorial Pacific. These expeditions were the first after the extensive refit and laboratory updating for the R/V JOIDES Resolution completed in early 2009. Pore water measurements previously done with long-established techniques using an ultraviolet-visible light spectrophotometer (Gieskes et al., 1991) were to be carried out with newly adapted techniques using a discrete analyzer (see the "Methods" chapter [Expedition 320/321 Scientists, 2010a] ). These techniques had not been thoroughly vetted before the expeditions, the module needed for nitrate measurements was not present/working during Expedition 320, and the discrete analyzer failed entirely before Expedition 321. As a result, nitrate measurements were not made shipboard, and silicate measurements were made using two different analytical techniques. To address these gaps, we report the concentrations of dissolved nitrate and silicate measured at a shore-based facility from archived splits of pore water samples obtained by whole-round squeezing and from Rhizon sampling.
The quantification of nitrate concentrations complements shipboard pore water measurements of dissolved manganese, iron, and sulfate (see the "Expedition 320/321 summary" chapter [Pälike et al., 2010b] ) in the characterization of diagenetic processes involving organic carbon. Our shore-based measurements of dissolved silicate were prompted by inconsistencies (up to ~200 µM) (Expedition 320/ 321 Scientists, 2010a) between repeated shipboard analyses of reference samples caused by the use of two different analytical techniques during Expeditions 320 and 321. Expedition 320 used an OI Analytical discrete analyzer (DA3500) spectrophotometer, which failed before Expedition 321, and inductively coupled plasma-atomic emission spectroscopy was used in its place (Expedition 320/321 Scientists, 2010a). For analytical continuity, we measured all archived pore water samples using an automated coulometric technique in a flow injection analysis system (Lachat QuickChem 8000 FIA).
Measurements were made on two archived pore water sample types: whole round and Rhizon. Wholeround samples are hydraulically squeezed from 5-10 cm long whole-round sediment specimens and are a routine part of geochemical measurements on IODP expeditions. Whole-round sample resolution is generally one sample per section for all sites. Rhizon sampling uses plastic syringes to pull pore water through thin tubes inserted directly into core liners. This type of sampling was adapted for measurement of pore water in sediment during IODP Expedition 302 (Dickens et al., 2007) and provides a nondestructive method to obtain higher resolution sampling. Sites U1331, U1334, U1337, and U1338 include Rhizon samples (up to every 10 cm at Sites U1331 and U1338 and every ~1 m at other sites) across zones where pronounced chemical gradients and sediment color changes occur.
Methods and materials
Archived pore water whole-round and Rhizon samples collected during Expedition 320/321 were analyzed simultaneously for dissolved nitrate and silicate concentrations. Samples were filtered and sealed in glass ampules during Expedition 320/321. Ampules were opened on the day of analysis. Samples and standards were diluted with glass-distilled water (6:1 for nitrate and 20:1 for silicate), and constituents were measured using an automated coulometric technique in a flow injection analysis system (Lachat QuickChem 8000 FIA) using standard methods (Parsons et al., 1984; Strickland and Parsons, 1968) . When sample size was limited, measurements of nitrate were prioritized.
Standards were made from a stock solution of potassium nitrate, sodium fluorosilicate, and glass-distilled water. A consistency standard (a mixture of sodium nitrate, sodium fluorosilicate, and sodium chloride dissolved in glass-distilled water and kept under refrigeration) was processed and analyzed with each batch of samples for long-term calibration and quality control purposes. Analytical error on the consistency standard analyzed in multiple replicates (n = 57) over the course of several months was 48.6 ± 3.4 µM for nitrate and 722 ± 12 µM for silicate (Table  T2) . Detection limits, determined from replicates (n = 10) of the glass-distilled water used for dilution and run as samples were 0.7 ± 0.2 µM for nitrate and 1 ± 0.4 µM for silicate (Table T2) .
Results
Concentrations of dissolved nitrate and silicate for all eight Expedition 320/321 sites are provided in Tables T3, T4, T5, T6, T7, T8, T9, and T10 and Figures  F1 and F2 . Depths are plotted in core depth below seafloor, method A (meters below seafloor [mbsf] in text and figures), for all sites.
The profile of dissolved nitrate concentrations from our measurements on whole-round and Rhizon samples at Site U1331 shows a slight decrease with depth, starting at ~70 µM at 2.95 mbsf and decreasing to an average of ~55 µM at depths greater than 22 mbsf. At Site U1332, concentrations remain between ~55 and 45 µM. Nitrate concentrations at Site U1333 range from 50 to 60 µM and increase to 83 µM at 35.95 mbsf. Site U1334 contains the highest nitrate measured at any site, with concentrations in the shallowest sample at ~261 µM followed by a gradual decline from ~44 µM at 6 mbsf to ~10 µM at 125 mbsf and a slight increase to ~50 µM at 228 mbsf. Site U1335 follows a similar profile, with high nitrate in the shallowest samples (~153 µM), a sharp decline to near-zero values (54-375 mbsf), and a slight increase at depth (~34 µM). Near-surface concentrations at Site U1336 start at ~75 µM and steadily decrease to ~10 µM by 93 mbsf. At Site U1337, nitrate remains below 30 µM from 7 to 409 mbsf and increases to ~64 µM at ~428 mbsf. Site U1338 also remains low (<75 µM) from 1 to 350 mbsf and increases at 360 mbsf to 200 µM. Deepwater nitrate concentrations from the World Ocean Circulation Experiment Pacific Ocean Atlas in the equatorial Pacific (Line P04; 10°N, -120°W; ~4500 m water depth) proximal to Expedition 320/321 sites are steady at ~36 µM (Talley, 2007) .
Profiles of dissolved silicate concentrations from our measurements on whole-round and Rhizon samples at most sites increase with depth. At Site U1331, surface concentrations of ~750 µM at 3 mbsf approach 900 µM at 123 mbsf. Surface concentrations at Site U1332 contain the lowest measured silicate concentrations of ~555 µM at 3 mbsf and approach 1200 µM at 103 mbsf. Profiles of silica at Sites U1333, U1335, and U1336 remain close to ~1000 µM. Silicate at Site U1334 increases from ~900 µM at shallow depths to 1362 µM at 257 mbsf. Silicate at both Sites U1337 and U1338 increases from ~1000 µM to the highest measured values of more than ~1500 µM. Rhizon sampling at Site U1338 also targeted a diatom-rich interval at ~130 mbsf (Section 321-U1333B-14H-5; see the "Site U1338" chapter [Expedition 320/321 Scientists, 2010e]) and contains average silicate concentrations of ~1150 µM.
Silicate concentrations measured in this study (including Rhizon samples) are consistently higher than shipboard measurements from Expedition 320/ 321 (0.67 µM/µM; R 2 = 0.41; n = 380), falling below a 1:1 line (Fig. F3) . When compared by expedition, our data are on average more similar to shipboard measurements made during Expedition 321 (Sites U1337 and U1338; 0.56 µM/µM; R 2 = 0.40; n = 153) than during Expedition 320 (Sites U1331-U1336; 0.19 µM/µM; R 2 = 0.07; n = 227).
Rhizon samples from a 1.3 m interval at Site U1331 (Section 320-U1331B-1H-6; Table T3 ) were collected to test the feasibility of using the Rhizon sampling procedure during Expedition 320/321. Shipboard measurements and our archived samples show general agreement between whole-round and Rhizon sample concentrations (Table T3 ; Figs. F1, F2) (Expedition 320/321 Scientists, 2010b).
Differences in concentrations between whole-round and Rhizon samples at Sites U1331 and U1334 are partially attributed to samples originating from different holes (i.e., whole-round samples at Site U1331 are from Hole U1331A and Rhizon samples are from Hole U1331B; Table T3 ). Additionally, interstitial water sampling from extended core barrel-cored sections may contain contamination from seawater drilling fluid (i.e., Samples 320-U1334C-23X-1, 75 cm, to 23X-3, 75 cm, as well as Site U1337 below 210 mbsf [Section 321-U1337A-23X-3] and Site U1338 below 244 mbsf [Section 321-U1338A-27X-3) (Expedition 320/321 Scientists, 2010c, 2010d, 2010e).
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